Background: Over the past decade, concerns about bullying and its role in school violence, depression, and health concerns have grown. However, no large studies in the United States have examined the prevalence of bullying during elementary school or its association with objective measures of school attendance and achievement.
repeated negative activity or aggression intended to harm or bother someone who is perceived by peers as being less physically or psychologically powerful than the aggressor(s). 1 Of particular concern is the frequent bullying of children because this may have an adverse impact on victims' scholastic achievement, desire to attend school, and self-esteem. 2 The first large-scale study of bullying in the United States was published by Nansel and colleagues 3 in 2000. By surveying more than 15 000 students in grades 6 through 10, they found the prevalence of bullying involvement among American teens and preteens was approximately 30%. The authors also found a significant association between bullying involvement and lower self-perceived academic achievement and other measures of social maladjustment.
Although Nansel et al found important evidence regarding the potential detrimental effects of bullying on selfperceived academic achievement and school attendance, no objective measures of academic achievement or attendance were collected. Furthermore, the study did not include children in lower grades (prior to sixth grade). Authors from other countries have reported the highest prevalence of bullying is among elementary school-aged children. 1, 4 The current study examines the prevalence of bullying involvement among elementary school children and its association with school records of attendance, academic achievement test scores, suspension or expulsion, and self-reported measures of psychosocial adjustment.
METHODS
A large, urban public school system in 1 West Coast US city agreed to participate in this study. The school district annually surveys students in their homeroom classes to determine how the school climate can be improved to better serve the students. The authors were asked to submit bullying questions for the 2001 survey because the district recognized bullying as a problem.
Survey questions were linked to school data on standardized test scores, attendance records, school suspension and expulsion records, and demographic data. All data were subsequently provided to researchers without identifying information. The study was approved by the University of Washington (Seattle) institutional review board and by the research committee of the school district.
In this study, we sought to address 3 questions: (1) What factors are associated with bullying involvement among young children? (2) Is bullying associated with adverse academic achievement and attendance? (3) What are the behavioral and emotional problems associated with bullying?
MEASURES

Bullying
Four questions about bullying were accepted by the school district for use in the internal school climate survey, along with 33 other questions. These 4 questions (Figure) were taken from a larger, reliable, well-validated bullying survey and adapted for the age groups surveyed. 5 If the first 2 key bullying questions were not answered but the rest of the survey was, the respondent was unable to be classified as a victim or bully and was classified as a nonresponder. Those 12.4% who fell into the nonresponder category were similar to responders on sex, ethnicity, age, grade, socioeconomic status, special education status, and suspension or expulsion status. However, they differed from responders in that they had lower attendance and achievement and were more likely to endorse gun carrying, stealing, and smoking. Because of these differences, they were analyzed separately.
Students were classified as only victims, only bullies, bullyvictims (those who were both victimized by bullies and bullied other children), bystanders (children who did not bully others and were not bullied by others), or nonresponders (students who could not be classified) based on their answers to the survey questions. Bystanders served as the reference group in all analyses.
Cutoffs for bullying status were chosen to be consistent with prior literature. 1, 3 Children who said they were hurt, bothered, or made fun of always, as opposed to sometimes and never, were considered victims. Children who said they bullied others 2 to 3 times per month or more were classified as bullies. Children who fit criteria for both bullies and victims were removed from the "bullies only" and "victims only" categories and treated as a separate "bully-victim" group. 
Academic
Psychosocial Measures
Other survey questions used for this analysis included whether the students felt safe at school, whether they felt they belonged at their school, and whether they felt sad most days. In addition, students were queried about how wrong they felt it was to engage in specific high-risk behaviors: carrying a gun to school, beating up people who start a fight, smoking cigarettes, stealing, cheating, initiating fights, and attacking other students with the idea of seriously hurting them (Figure) .
Socioeconomic Status
Receiving free lunch at school was used as a proxy for lowincome status. Based on the National School Lunch Program for the 2001-2002 school year, a child was eligible for free lunch if his or her family income was lower than 130% of the poverty level. 8 
STATISTICAL METHODS
Descriptive statistics including means, standard deviations, and frequencies for demographic variables are provided along with unadjusted odds ratios and their 95% confidence intervals ( Table 1) . Similar statistics for psychosocial variables are presented in Table 2 . Since the 3 achievement subtest scores for each student are highly correlated, the statistical significance of each of them considered together in the same model might be diminished because of colinearity. To address this issue and use all available achievement data, we performed a principal component analysis. The result suggested that a composite score using similar weights for the 3 subtest scores would explain 84% of the variance. Therefore, we created a composite achievement measure, which was defined as the average of the 3 subtest scores. The composite achievement score was treated as a continuous variable in all analyses. Mean achievement test scores for each group were reported in Table 2 .
Multiple logistic regression was performed with bullying status as the response variable, and each of the groups was compared separately to the bystander group. All analyses were adjusted for race and ethnicity, sex, age, and socioeconomic status as potential confounders. Each independent variable of interest was tested individually for significant association with bullying status using logistic regression adjusting for age, sex, ethnicity, and socioeconomic status. All significant independent 
ethnicity, and socioeconomic status. All variables included in each of the 4 final models, whether significant or not, are presented with their associated odds ratios and 95% confidence intervals in Table 3 . Since 1 percentage difference in achievement score (range, 0-100) might not be considered clinically significant, we changed the unit of achievement score to 10 percentage points and the odds ratios for achievement score were interpreted accordingly.
RESULTS
The population of students sampled included all children in grades 3, 4, and 5 who attended 1 of the 27 schools where the survey was conducted. Of the 3861 students enrolled in these schools, 3530 (91.4%) participated in the survey.
Overall, 194 children (6%) surveyed reported being bullied "always" but did not bully others, 431 (14%) said they bullied others but were not seriously bullied themselves, and 51 children (2%) reported both bullying others and being bullied by others. Four hundred thirty-six (12.4%) did not respond to key bullying questions. The remaining 2416 (78%) reported that they were not involved in bullying. In this study, only 42% of students defined as victims and 44% of those defined as bully-victims said that they had reported their victimization to someone.
The playground was the most likely site (71%) for victimizationfollowedbyclassrooms(46%),gymclasses(40%), lunchrooms (39%), halls and stairs (33%), and buses (28%) among the 245 students who answered this question.
Forty-nine percent of the students were aged 8 to 9 years, and 50% were aged 10 to 11 years. Only 1% were aged 12 to 13 years. The mean (SD) age of the students was 9.6 (1.0) years. Fifty percent of students were female. Approximately one third of the students were from each of the 3 grades (third, fourth, and fifth grades). Sixty-four percent were from ethnic minority groups (27%, African American; 11%, Hispanic; 2%, Native American; and 24%, Asian). Forty-eight percent of students received free lunches. Table 1 and Table 2 show bivariate associations between bullying status and school and psychosocial outcomes. Mean achievement scores (in percentages) for all bullying-involved groups were significantly lower than the scores of bystanders. Bully-victims had the highest percentage of boys. Bullies and bully-victims were generally older. More victims received free lunch than the other groups. All of the groups involved in bullying were significantly more likely to be suspended or expelled; to feel unsafe, sad, and like they didn't belong at school; and to endorse cheating if they could get away with it compared with bystanders. Bullies and nonresponders were more likely than bystanders to endorse carrying guns to school, beating up someone who started a fight, and smoking cigarettes. Nonresponders were not more likely to say they felt sad, unsafe, or that they did not belong. No bullying-involved group had lower attendance compared with bystanders.
Multiple logistic regression analyses (Table 3) yielded the following results after controlling for age, sex, race and ethnicity, and socioeconomic background variables. Abbreviations: CI, confidence interval; OR, odds ratio; SES, socioeconomic status.
*Adjusted for age, race and ethnicity, socioeconomic status, and sex. †Reference group is age 8 to 9 years. ‡Statistically significant (PϽ.05) association. 
VICTIMS
Lower achievement, feeling unsafe, feeling as if one does not belong at school, and feeling sad were all positively associated with being a victim as opposed to a bystander. A student with a 10% higher achievement score had 20% lower odds of being a victim. Among those who felt unsafe at school, their odds of being a victim were 2.1 times as high as those who felt safe. Feeling as though one did not belong at school was most strongly associated with being a victim; the odds of members of this group being a victim were 4.1 times higher than those who felt they belonged at school. For students who felt sad most days, their odds of being a victim were 1.8 times higher than the odds of being a victim among those who did not feel sad most days.
BULLIES
Students who felt unsafe and sad most days had 2.5 and 1.5 times the odds of being a bully compared with a bystander. Students who endorsed beating someone up who started a fight had twice the odds of being a bully. Being male, 10 to 11 years of age (in the older half of the group), African American, and Native American were also associated with greater odds of being a bully.
BULLY-VICTIMS
Feeling unsafe, feeling that they did not belong at school, and lower achievement at school were associated with higher odds of being a bully-victim than a bystander. Those children who felt unsafe at school had 5 times the odds of being a bully-victim. Compared with those who felt they belonged at school, students who felt a lack of belonging had 3.1 times higher odds of being a bullyvictim. A 10% higher achievement score was associated with 20% lower odds of being a bully-victim.
NONRESPONDERS
Students who said they did not belong at their school had 2.1 times the odds of being nonresponders than bystanders. Compared with white students, Hispanic students had lower odds of being nonresponders.
COMMENT
To summarize the results of this study, students who said they did not feel safe and that they did not belong at school were more likely to be involved in bullying. Children who said they were sad most days had higher odds of being bullies and victims. Lower achievement scores were associated with being a victim or bully-victim. Boys were more likely to be bullies and bully-victims. Children who said it was okay to beat up people who start a fight had higher odds of being bullies. Lower attendance, being suspended or expelled more, and being from low socioeconomic backgrounds were not associated with involvement in bullying in any way. All of these findings were obtained after adjustment for age, sex, race and ethnicity, and socioeconomic status. The take-home message is that elementary school-aged children who are psychologically distressed are more likely to be involved in some form of bullying, and children who struggle academically are more likely to be victims and bully-victims. Whether the low academic achievement among victims and bully-victims preceded or was a consequence of victimization from bullying cannot be determined from this cross-sectional study. However, previous literature supports the hypothesis that bullying impairs concentration and subsequent academic achievement in victims. 3, [9] [10] [11] One study from Great Britain concluded that 11% of 723 elementary, middle, and high school children studied were "extremely stressed" by being bullied. One third of the bullied children in this study reported having impaired concentration and feeling nervous or panicked. 10 A study of 204 Midwestern American middle and high school students found that 90% said they had a drop in grades, an increase in anxiety, and a loss of friends or social life as a result of bullying. 11 One small study conducted in elementary schools in Los Angeles, Calif, used Stanford Achievement Test scores and grades as a measure of academic achievement and found a significant association between low scores and being a victim of bullying. However, this study did not examine bullies or bully-victims. 9 A large US national survey of middle and high school students found that those who perceive themselves as having belowaverage academic achievement are more likely to be bullies or bully-victims. 3 The longtime argument is that achievement test scores, despite their widespread use, validity, and reliability, are not necessarily a measure of success in school or overall school performance. The limitation is that while these scores are a marker of what is learned, they are not a perfect measure of a number of important things learned in school such as social skills, ability to collaborate, ability to accept criticism and learn from it, helping others, persistence when facing problems, ability to pay attention, and a host of other skills. We do not know whether bullying others or being bullied affects the ability to learn these other important skills. Achievement test scores are a marker, but an imperfect one, of school success.
Anecdotal and other evidence suggests that children who are bullied skip school to avoid being bullied.
2,10,12,13 The Sharp study 10 concluded that 20% of 723 British elementary, middle, and high school children surveyed said they would skip school as a strategy to avoid being bullied. The nationwide 1995 Youth Risk Behavior Surveillance study found that 4.5% of the students surveyed in grades 9 through 12 reported that they had missed at least 1 day of school during the 30 preceding days because they had felt unsafe at school or when traveling to or from school. 13 These children were much older than the students in the present study. We include it herein because of the serious lack of information available on this topic in the age group of interest, elementary school students. Along with 1 British study, the present study, focusing on the younger age group and using objective measurement of attendance, did not find that children involved in bullying were associated with lower attendance after adjusting for multiple factors. 14 The symptom of frequent sadness is known to have high sensitivity and specificity for the diagnosis of major depression. 15 Scales for depression in childhood uni-versally include a question about frequent sadness, which means that sadness is a depressive symptom. 16 Both victims and bullies in this study admitted to feeling sad most days compared with children who were bystanders. This suggests that being a bully or a victim of bullying is associated with a key depressive symptom as early as elementary school. This finding adds to the previous literature, which supports a connection between the depressive symptom, sadness, and being involved in bullying among older children. [17] [18] [19] [20] [21] [22] [23] [24] The primary limitation of this study is that it was crosssectional so causality cannot be inferred. Another potential limitation is that the study was conducted in 1 school district in the United States, which calls into question whether the results can be generalized to other populations. A third limitation is that determination of whether a child was a victim, a bully, or a bully-victim was determined solely by self-report. However, with the intention of minimizing any potential misclassification of victims based on self-report, only the most severely affected children were defined as bullies and victims for this analysis. It would seem unlikely, because of the negative social stigma attached to being a victim, that a child would say they are always bullied if they truly are not. However, for bullies, there is some evidence to suggest that their social status can be above average. 25 Because of this, students might be inclined to call themselves bullies even if they truly are not.
The questions used for this survey were based on the Olweus Bullying Questionnaire, 5 considered the gold standard for bullying questions. This survey was validated and determined reliable when used in a Scandinavian population. However, the precise wording of the questions was simplified greatly for this study to make the survey appropriate for the young children being studied. There is a definite need for reliability and validity information on both the English version of the Olweus survey and the simplified version of the questions used in this study.
In 2000, the US Secret Service reported that in two thirds of all school shootings that have occurred in the last decade, the attacker felt "bullied, attacked, threatened, or persecuted prior to the incident." 26(p7) Schools across the nation are working to implement antibullying interventions. There are antibullying interventions that do have good evidence to support them, although randomized controlled trials are lacking. 1, 27 The information presented herein provides additional evidence of the need for elementary school personnel to implement bullying prevention programs, not only to prevent school shootings but also to prevent potential barriers to providing education: student feelings of lack of safety, belonging, and sadness. 28 Bullying may be a barrier that impedes effectiveness of teaching, the primary mission of school personnel, yet 1 recent study found that evidencebased, whole-school approaches to bullying are rarely implemented in elementary schools. 29 Implementing antibullying interventions in the elementary years, before bullying becomes a part of school culture, might improve schools' ability to carry out their educational mission by improving students' ability to focus on learning and establishing an atmosphere of respect early on.
